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(57)Abstract: 

PURPOSE: To conduct wideband wavelength sweep by using a 
semiconductor distribution reflector, as a laser reflector, which has 
regions repeatedly at a cycle of Mf (Mf>As, Ab) where a pitch of 
diffraction lattice on a optical waveguide path changes 
continuously or interruptedly from Aa to Ab. 
CONSTITUTION: This semiconductor laser is provided with a 
section 10a forming repeatedly, at a cycle of Mf, a region of a 
diffraction lattice where a pitch changes continuously from Aa to 
Ab, and a section 10b forming repeatedly, at a cycle of Mf, a region 
of a diffraction lattice where a pitch changes continuously from A'a 
to A'b. An active region 101 containing an active waveguide path 
layer 2, a distribution reflector regions 102 and 103 which have 
diffraction lattice-formed sections 10a and 10b, and a phase 
adjusting region 104 having a non-active waveguide path layer 3 
where a diffraction lattice is not formed are electrically separated 
mutually. When the electric current flows into the active region 
101, laser oscillation generates, and oscillating wavelength is 
changed by the distribution reflector regions 102, 103, and the 
phase adjusting region 1 04. 




LEGAL STATUS 

[Date of request for examination] 02.08.1 995 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 2832920 

http://www1 9.ipdl.ncipLgo jp/PA1 /result/detail/main/wAAAyXaqnRDA40605361 6P1 .htm 2006/03/08 



Searching PAJ 
[Date of registration] 



02.10.1998 



2/2 ^— v 



[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAyXaqnRDA40605361 6P1 Jitm 



2006/03/08 



(WB^mmfiT a p) 02) & BS # ift 3fc # cu>ww«fiii*» 

#HFF6-53616 

(43)&BSB ¥fifc 6*^(1994) 2 J125B 



C5i)inta s mmb* irrtSBB#* f i fitfes^Bgr 

HOIS 3/18 
3/096 



*3S3S« *ft# !f#S®jBc70£ 12 H) 





#8^4-222718 


CTDsfcJBA 


000004226 


















C22)tBJ©B 


^4^(1992)8^218 




iitMFrwEasiMr- 


-T@ 1#6*§- 








(72)f^# 








(31)«5fe«±5g*^ 


««T4-48425 






-T@l#6^ 


B 


(32)S5fcB 


¥4(1992)3^8 8 










(S3)ffi5fc*±3g@ 


(JP) 


(72)IBffl* 








(31)flBfe«£i3I#^ 


#^¥4-144117 






-TBI #6^ 


a 


(32)«ftB 


¥4(1992)6 ^4 8 










(33)flBfcti±5gH 


B* (J P) 


(72)^13^ 
















-T@l#6*§- 


B 



























(54) IStmmimi KHHMIMftfWv- if 



C57) E«Kr] 

[*Ht] mVKHO#ffl»im 10 2, 10 

3 ic x mmmmw » sasf^ i o a . i o 




i 

2— *»s*sw 

9cgd.ge,9f— «s*** 
ioa. 10b— m#»J- 

101- SKUNKS**! 
10a. 103--«3fttt«*lMMt 

104— ttAtateat 



1 

[*?#St#©*5H] 

wisjs)!^ mtmmimm<DMmz*ti?ti±ffl£& io 

M f >A,. A B ) t^gw&sfcsnrfcfK & 

«iiS^»M r (fcftiU M r >A.' . A b ' ) rtBQiE 20 

CiK«fcQjWfflIL., |6®S£gi&#3 ITS £:£ 
Sifc^S5[«e8*f#*»»U— if. 

ttU-lf. 30 

\mmmm<D±.-fiK., *n^«MtcffiK<*ftfc2-3 

u ^©^©lowsiafc^&snsiasrt&^ra, hr 
*?#A.:fe6A b gt?>gg&$& L- < tttw^agtc^frs 
M^^MM, (fc/EU M,>A.. A„) -enViELB 

-rssmg«BM r (fcttu M r >A„' . a,,' ) -nu 

*)MUBm$tiX$s*) . ±faM4cS2-o<Dtgffi»jgBg« 



$$Ri¥6-5 3 6 1 6 

2 

•TS C £ T^SJfg Itilt&tf S^Wfrl'-lf . 

teu-mcfcc>T> 0Jf^^ESStirt,^ll&S2 

[0 0 Q 1 ] 

msmmmmftn. m^mmmtmLhxmmtm.^ 

[0 002] 

i®m<D&.ffii mi<Dmmffi®.m<Di§ttctt ox, ms. 

^-X (Electronics Letters) 2 4« 2 4^, 1 
48 1-14821. 19 88f£#«|) . H9(C*J^ 

r. 2ixmnmm&m, aimmmmmm. 201m 

J)t»T, 1 0 1 isrgttffi^ 1 0 2 Ren o 3»^-ti^ 
tiflr«&C^mo^SWBIim. 1 0 4«<&*BiS^EM 

[000 3] 

[^*i^L^5<fr5fgsi] viphtcai^ .htasE 

3fetSHC*Jt,sT«. 10 2, 10 3 KfcW 

S0Jf^2 0©f #-C4>Sfc&> X = 2An 

(A:@jT^©t-i.^. n„ :«BiBlf*) 

(ommmm^n „ vm£mizmmimmg.itw^ n „ v 
tsotufc. Aot, a«sjffiSA(c<fcs^#©« 

T^JBJr^YtMA n / n 1 ^SS^&SfcJf), ±i3fiE 

3W©»^s*fM*^ix -if (Dwmm wits 1 00 a 

[0004] #f|IJi©glftC3LhSErae£jl?&U l^tSS: 

*?giSM^©^MjT^tfiA n „ tm^ktmrnm. 
00 A) 5ctofcoriE^jiiiJssj§gf*swiJg&?egji?i^ 



3 

[0 005] 

«^WM f (fciKU M,>A.. A„> vmvmbjfzm 

If^S, 10 
[0 006]-fLT, U— !f«jg<b tsTK¥W*tt£± 

Tummmmm t s aismmmm& u — tf -c 
A b ^-cmmmb l.< «»^jcc^fc^-s^3&jjs 

MMf <fcfc*U M f >A,, A b ) t?g|l3igL0lSSnT 
KS<t-fS««*WjaWM, M r > A,' . 

a„' ) nmmLB&ztixist). m&v&oiftm 

J^KHSSSEfcA. 6l/< BttEBfflpfeff 5 C £ tc J; o T . 

[0009] 3 htcmou— ?mmt or, ¥m#mm 

Jf^«, tfy *#A.#»6 A b 0 < BBfi& 
Itttc^ffcf *{Ii!SasjiiS8M f (fcftiU M f >A„. A„) 

*#KF», K»*#A.' #>5A.' SraM&fcCXB 

A.' . A„' ) TSl*>iEWIWI3ilTC*0. wlB^S 



ifSBfl^e - 5 3 6 1 6 

4 

K&bvf. 0Sf*&?-*l^StlTl»SS&S2'3©^« 

tf. 

[0 0 12] 

[fpffl] *^cc^st»^]i i (D&ftmmmx. m 1 o 
fc^t- £ >? tcm$m*(D a v a. a„ 

ffi£gA . = 2 A. n, 0 t>P,mm^ » = 2 A k n„ £ r©WtC 
jfeftWRSA A f = A 0 I /2 n„M r (A 0 = n.. (A. + A 

si i fc^-r«fc^Kfi£icefjKc©jssjf-^©^ 

^MSS (st^K5~7) l^ti©J©&feS?JS«5E 
©tfrxE©^JK*f**i*£K:<J>5 -ecfe^ 
1 ^©^^^©.ESfi^S*. ifeKA.' =2 A.' n 
..*>e>jgSA,,' =2n..A b ' *-e©MCC. jfegraPSA 
A r = A 0 ' '/2n.,M, (A/ =n„ (A,' + 
A„' ) ) rjaSJBffKSMtf-^A/ -A.' C&T** 
ffiiftS. CCt, 2o©^JKftfMi|!6©ia!fT*&T©t 

[00 13]S^S2-4. Ri^5~7tCol»T:«. _h 

K2 ^><D&ftz^jxmm®m&m**n j e*imLm 

K»S;{C*(Jl3)L.r v At-A^^^O^SSA, <i = 
l~n) «CA/ ~A k ' ©^^©— 3*|giS3#T. 

©A,iSfil©*-CU--if^g3'tfSCi«s-C#S„ 01 
IB. A^AjCfSJgR -T&fc^ i ^1^2©^^ 

*^Lfcfe©t?*5. A a -A„^A/ ~A„' 

^©«*^^*^-t?t.saaK:^rtiB. 
? s smmmo u - if vmmmmK.fcfS. v ft © 

#Si!5jE«2~4-C*?)> «mS*i*S14«^©*rt»fi£S 
nfc^SSS© L' - If ©gfffcl&W KliifiOHJTt&T 

[0014] HtJfc5i3 B. ^Nffi14^8SJg©&3{p-Cl5I*f 
fiH^^^fiSLri^jru&tBM^J^©®^*. TOSS© 

ftisimmwt BttAKMtrr s ciKi?, isr®©jg 



C4) 

5 

ro o i 5 ] 3 6fcis^6 5i. m&mmtp-cmm&* 

ifi-i-c, A 1 ~A I ©£«iffl©aggii£fe-E--cu-if2ajg;5 
ttSt: 4 

[oox6] ft3m4<D&i55tMm.¥m&i"- r-cu> 

«®ss©gi ti © 2 "3©3ffi£$s& or. ismffif ciise 
©f&jg&fi©«jfciag£?T5c4#-c£.&. §6(c. 20 

HJ{c££#^J50t-M#f* u— tret*, iiu&©S*&0fc 
«iK. lRf^iCSSSaA> &L<BfBffiElffin*frt.^ If 

[0 0 1 7] Sfc. M^70^KffWa4V»U-ir 
"CI*. 2o(0^gSJS©J^{caW6n?t2iE©«S@( 
S@©5 ^©^*i^*i 1 oT-3*caATS*Sfeffl*^-f t 
StSCiKi-^r, 2 , o©^H*fS© i F^Fffi®*f 
44*ft*llilC&K:X'fb3tt. ^^©ffiSWifegA,^ 30 
flTC V-fMttilS C i«S"C# 5. CC -CMftdD&Ai 

ffi»SA < jfifirc©^S«S©«SeBSE!9«WIIBia5. * 

[0018] ELkimWUltJ: 5 0 , iKK A 

A k ' *¥mb<D%M&®&*'*---eizZm8iicm&r 
WSE. ±K«IS««W©ffi»©»fi-CU-1ffSi*sS6 
ft*. 

[0 0 19] 

[MKM] GHMn 2^1~2T?BiB#J®2. 3 

©ssw*qvr. so 



ftfflTe - 5 3 6 1 6 

6 

[ o o 2 o ] m i K*isia©55q|iSftfa©ifcB«igiiRtB 

WflWH 9*©HttW*^f . m l Kfc^r. l b 
nllnPm 2B;OH?t?^«giil < 5 5 *i 
m©I nGaAsPTStt^iSttS®. 3Ht/t> Ff* »^ 
ttftiVl. 3 Mm© I nGaAs P#i§tt*SR|gJH, 4 
BpSInP^^sFE 5«p C+JSLI nGaAs P 
^ff^JB. 6»pII nPmffi7Uvi>m* 7BnS[ 
SSK^n » i>Jl, SBnMSfe 9BpM®K> 10a 
Btr v ?tfA.j9»&A k S-C^EWK^fcfSetTSH 1 © 

vf-ifiA.' *6A/ s-ca^WK^fr-sjasftfr?© 

W^JI^ r ?M9£l'KjA3ti;ft:tt» < 11B?§& 
«SB5Hi^i*tt*iSgSB©te^^, 10 1BJS&M 

* 102M103 wMRDsaiiko^s 

10 4i*titfBHSHIf«-C*S. 
[002 1 ] 15iBHS6M©?BfSli?l^tg^#^M*M 

»ffixt3r*i'i.JWSeg;*ffll r >'C. nllnP^l 

±fcf^«s^»2i#ffiffi!Kft»»3*ffi«-r5. * 

©&. *fSffilRSSSJ13©*lfKSg«^fcU^ nc. 

■T©.**->*IS*U ^©te^4f->*v^^il^ 
-Cx^i^Jcfc-sTl Oa&tfl 0 b©@*rffr : Pi&0 

fifeSffiSfflUT. pll nP«ife:/ay*JR6. nI3 
SS^P^JB?, pSI nP>5!» FJ14. £C*pC+) 
SSI nGaAs P*+ ^^B5 4«l2>lf^{-r*. *© 

at!6K)i2*^tfffii4^«ti o i , HttwroMs* 
tcg&& i o ate; i o b zmirz5mm5%m& 1 o 2 

wmmz^-rziitimmmi 0 4*-en^tiE^tc« 
^aWK^n-rsfca&K. ^-^e.©^^©-!^©?^ 

[002 2] 490llMottff«9IWBfr»^|iEit®¥ 
VfleW tffCfeWSHSft&^'CB. 10a©SS»T?B^ 
^5P!&i2 4 5 9 A*>6 2 3 8 9 A*-ca*IW(C^b-rS 
«M>JMI7 5tfin-Ctlt)£L^AStit:4f>}. 10b 
<Dm*VUV v 4 5 4A*>62 3 8 5 AStS&K 

[002 3] K±©Jt 5a«fifi©^H9fa^NWf:U- 

vsmtm. &fsm.Mmm 1 o 2 sex 1 0 3 . urn 

*amtrr s c 4 tc <t ^ rMfeftavseft-r . ?§&«^ 
{c-^sit^iiu. ^itrsMSiiwi 0 2 timmffii 
mi 04 tcimc«tt3 at»««r . »*s*fs«® 1 



C5) 



- 5 3 6 1 6 



8 



o 3 ®m*xfl:3 ts-fc t #©36jgi&g©^fc©8i? * 
^fltSMsim i o 3 Kmm&tfrr 

CiJCfcof. mm&fcl. 5 75/im*>61. 53 
0 /im*-Ci(^5 0 A:fe#5CSrt;U S^C4 5 0 A©MS 

feuss^ i o 4 tcifs-rs^^^^tifijwr * C t K 
J^r, 4 50A©^«fiH«:*>ft:^r, 



!TlBl55-ffiJSWS«lS 1 0 2 3 ft 5 @}Jf*ST 1 

0 a <bf^fliTOSftfS^« 1 0 3 te?f5l>&<*ftS|5IJfrf&^ 

1 0 b 35^© j; 5 ,ti,^, @frf&? 1 0 a 
it. fcT?^#S2 45 9A*>62 3 8 9 ASIT7. 5nm 



[00243 a*?. ±M(Dmmm~c&. mnmmi&m. ^o umm-cmmsuxis n . @jf^ iob5j, 



Ri^^t^8KK»*J*-©^a({*B-c«fi£3ft-r^ 5 
ffi^E©SlJa:S8[Slt©*ilWt:®!&i«tJB$ftfc*»T?* 

[0025] vmmz 3 3ss&w i -cw. 
[HI] 

« 1 



24 54A*>62 3 8 5A*-C7. 5 um-r-mUmfc 
9 KPggf tt-&flttAS 6 7.5m mOttO iE L^JMr^ 

t. 

[0 02 6] 
Ml] 







Not 








Nol 






1 


2459 


1. 


5748 


1 


2454 


1. 5719 


2 


2451 


1. 


5696 


2 


2446 


1. 5662 


3 


2443 


1. 


5645 


3 


2437 


1. 5605 


4 


2435 


1. 


5594 


4 


2428 


1. 5549 


5 


2427 


1. 


5543 


5 


2419 


1. 5493 


6 


2419 


1. 


5494 


6 


241 1 


1. 5438 


7 


2412 


1. 


5444 


7 


2402 


1. 5383 


8 


2404 


1. 


5394 


8 


2394 


1. 5329 


9 


2396 


1. 


5345 


9 


2385 


1. 5275 


10 


2389 


1. 


5296 









[0027] ctDzstmmommmnmmttzmmft 

t, 1. 5 75nimJ&>«51. 530ym*T?©450A 

©^Bi^©^T©jSSK*stir. u-y&vmttzft'? 

[002 8] C**fefl9|3) SWfe^lS. 4-C«, 
3, 4©^*^. 50 



[0029] ®ate*m;ic£zfflmmimmftiii 
msm&mfti'— w-mmMommm&m?. 03 k 

fc^T. (a) HLlJB^E*fffl¥aiM*l/ — !f * _fc#*» 
6IBS&fcHT*0. (b) tt (a) HCtfLKMA - A' 

(e) fct (a) «C^LfcSiEB-B' -CfffimSM 

fcl^r, ISnllnPSR, 2t^>F^t-3»^!fiS 



9 

ffil. 5 5 wm©I nGaAs PffiHaKKKJI. 3\£rt 
>Fft?^Wl. 3tim(DInGaAsP#itt 
*i£B&S, 4ttpSInPJ'7jFI 1 5«p(+)S!I 
nGaAsPtt»^l, 653:pS! I n PMisfer^p f 9 

tmm i o i test* etifc pisi, 9 b «&taiiSM 

mi 0 4tCt8:tt6ftfcpIffS«. 9 c, 9 d l*Bffflr|©» 

^s*fsgffl« 1 0 2 scisw 1 &<DWMp§mm. 

9 e , 9 f Btt«0»MFSWMWI 1 0 3 fctlfc 
l«011plig, 1 0 atte9*#A.*»6Ah*-? 
JWWKKf tr *H*f«*©llWWJWBM f -Cil 0 iHly 
J$3SSft;fcB|3», 1 Obfctf ?*#SA.' a>£A b ' ST 

©*S£s&#-c*s„ 

[0030] 2^UfeMcD!(gS«§!««6^*^*S«M* 
V»P— 9'{C*JWSiaW«^--r« > 1 OaOSBS'-Ciifcr 
=^85 2 4 5 9 A#> & 2 3 8 9 A 3i raWWfcgEffcT £ 
WRA<WII7 6mn'C|iDXU}RA$tiT*Q. 10b 
©gP#TS*fc^*#2 45 4A;fc>i=>2 3 8 5 A£T?iii&£ 

mautr sflcs&wsiie 7. 5 a m-cMu suns 3 
tin* a. *fc, amiictot»-c. WKM»<9D 
Stifcffl * ©Sfi©« 0 jg LBWtt. H*r4£FO b* 9 * 

fi«9l@li9c. 9d©M*©«ffi«, 7 5/zm 
JWBrttiJjELmStiTO'C, «ffi©g3«-€-©JSSB 

©ttK¥4»©S3SCJtC->T:i,><5. ■€-Lt\ fiUl^*SS* 

giMi^©#MSS9 e, 9 f ©<I*©SES«:, 6 7. 5 

*imJ^WriBi9iBL,JI5JitStirii»5. 

[003 1] J«±©<fc 9&RrtCD^j5»IS¥Vftl'-- 

irci*. fSttMi^i o ncs&to&ijfcrcitc.fco-ci'- 

0, 1 0 2 Stf 1 0 3 , <£ffl 

[0032] KfHMK— CUtettU MS©^SS 
1 0 2 Stf 1 0 3 test* 6nfc«^[«ffi© 5 ^ 
©9 C> 9d, &»9 f £&ffiiBSS««l 0 4KRW6 

4 K^r «t 5 tc . 3t^ti»i©»fflrsws*»f*: u -ire 

jMfinHHMl 0 3K«aE*8ltl-rc4»cJ:oT, 

1. 5 7 5 /imi5»e. 1 . 5 3 0 ntm£-C*<j5 
0 A*J#(C^t3-&S C £. 

[0033] *fc|ira«©^SI(C*Jt,>t:, i»M«fi69 c <h 
9eKttmUMKH£0T. *Ej5 0A*J#{C^fTS 

CI <t *SnJ|B-C& 5. iH&Lfc«fSS®ffi 9 d h 9 f iCSft-T 



(6) ffflV-B - 5 3 6 1 6 

10 

mre**-. H 5 tc^-TO: 5 K, *3feH*»©^KWS 
MtU-- JS*&L;fc«3S«ffi9 d £ 9 f £(491 

^g?as*5 oA^e^^ts-e-stii^fcta,, 

[ 0 0 3 4 ] 3 6KtffcmBHVt 1 0 4K:RH&tifc:p 
M^S9 b fcWSfctfiUr . $S*&UfcWMS®9 d £ 9 
f iK?«r«a*^fc3-efci*©^^S©*<{:©S 

io » 6 hfc p mmm 9 b K»-f«a*«fSBrr s c t tc j; 
[0035] p mm&Q b - f Kirr««E*«±{csiii 
awssm*. 450 Aar>m£mmtct>it-,x&m<D& 

[0 036] CXNM4:) £RM3r». 5HflK*fgS[ 

^©sufeWKot^rsiwrs. mffi&^Kmommt. 
maicmb itmmm 3 ©*&^©#i&<t m— © *>©-c* 

r, flt«fl4ti£QHWNRl 0 2 5CjgfiSStia@*f^ 1 

0 a tmnmi^mmm 1 o 3 k«;**i£Iijt*&^ 

1 0 b^OJr^&flTJifcfcft^r^a. HJft^fl 0 a 
tt, fcT9^j6S2 4 5 9A*»62 3 8 9A4t?7. 5 nm 

-r-ommx. 1 owammtt^wmi 5 Mm©«siDjg 
Ljasg^jsss nr * k> , @*ft&? 1 0 b f » g^** 
24 54A*>6 23 8 5Aarr7. 5 um-r-alWtlWJc 
30 ggJFgae^a<i^3&S6 7. 5/im©t*9iIUil»I-CJI5 

j^snrt,^. ^ifc2t^6fep!it?ffl(,»fciHiJf*& ; f©t-f 
■r. 

[ 0 0 3 7 ] C©J; 5 £*jg©S£SJ§3|fSligtf 

AfCi^r, 1. 575«m*61. 53 0*im^t?© 
4 5 0 A©«gHrt©^T©jgS{CfctJ-r, U-tf^tgJft 

40 [0 038] c*jfefi5] ^«i5{j, m^m4(Dmm 

[0 03 9] Hife(f||3, 4tt, laW^H^f vf-fSSS 

it. ±mmmmt[s\m<D%!m&nii*i?>. — «g© 

«^kk, i&^immm*>*iz>. *©-CTiLr, h 
3 k^l&**w3 (msmwsmfstmmmm 

so <*U"ifi^Sffim©»5l«^-ci5ii;-c, 



u 

9 c ~ f ©ra % ommom s a* 2 rase & t s ^» 

U—ittc-o^-c. *©^&S©S«:frft££rRc|ftiPi 

[0040] B6ic#^WKim£i¥3¥fSu--iF©# 
«^S®Jgl©SSm£fe£^-r. «§s««K:«i!ii*ffiA 
Hfcltftel*. 06 (a) tc^rjrStc. BfrUWt: 

» ?$mmmyi f import ^msnm a a r -csna^fcs 
mv-9*n-omM*t!ffiibt£?>. cct, b*t*&^©± 

Sftr^s 1 ffl©«@9Sffi©5 ^o^iDSSiciii 10 

(b) ic^-riSfc. !$SSIRiAX,/2-cMieEjK:S 

i *OSS=f##*iA A, /2 H/fc#K 

[0 04 1] imme) mmwQ. 7&mmL5v>m 

[ 0 o 4 2 ] m 7 tc*$mtc J: S#*wS®M©ifcgSI3i 

KteOT, lBn&InPlfi, ZB;OFftJ^» 
S*J1. 5 5(im©I nGaAsPffifflB. 3ttr«>F 
<?*9 7%£*S1. 3 *zm©I nGaAs P^Dii* 
JB, 4tSp*SI nP?7j F®. 5ttpC+)S?InGa 
AsP**??*. BCSpSI nP«Si?a9 7 30 

1 o &izvv9-&A m iPbA>&~c&mmt&{t-rzmffi 

m-ommfimmAr-am^miymmstiitm-. 10 

2 rc* i o 3 i**H*mmsL&mi<Dm;mimm 

[0043] mzsmfomcommitsmmizimfru- 
y<Dfm%&&tiBmicwm-rz>. mime, mm&mmi 

xeif+^+^dtSSSflBtir. I n PSfiLhKS 40 

e»S2t^DiiifjB3*f^-r4„ *©&. 3te»u;ji 

tCjroT. tr 5 .5 i *s^ig3nft:llSrt«R L ©^f">*« 
^•©K^<*->^vXi'iL-C^y5 i >^{cJ: 

pi I nPWsi FS4, Mp(+)lInGaAsP 

+i-^^S5*jiff^M-r«. fog, pMSffiQS^ so 



f$BB¥6 - 5 3 6 1 6 

12 

10 3, &0'lil«f8^3&^^nTC^d:l^rSffia*ffiSS 
M&^£&fB3SfflS1«*8S 1 0 4 ***i*fTHl»K«8m 
K^MtTSfcJs&tc. ^ft6©ffi-£S^©_h2f©pMSffi 
9, Mp(+)IInGaAsP+t^i54iSt 

[0044] xgrnrnvistmimmmttsmm* u-if 
KfettSBfiWCK. i o aoflumte?**^ 4 

58A*5238 9 AS-C3fflfiSB3KaYtTS««*lSI«I 
7 5 um~em*)&Vl&f&$tlXisi!), lObOfflWCl* 
tf? 5^0* 2454 A#> £2385 A £ "CjStfelft tcS&fb'?" 

[0045] «±© «t 5 tt*ffi©tt»M 9 

— wawae. amBatmm* 1 o 25^10 3. & 

0 2 tetBPBS^ 1 0 4 tt-Smfcifc^fcttSST?. 

^iJ^sftfSMnif 1 0 3 oymfe*mts #fc £ *©?s 

^fiS©^fc©^S02K^f„ EZCCmTJ:^!:, 

«Sf£*a£-rci(Cj;ot:. ^ifeS^l. 575/un*> 
£. 1 . 5 3 0 Mm*-Cifr5 0 A*i#fC^ffcU fi*:4 5 
OAcSfeBjiSias^fciiS. 36K> 4Wtfrai*g8lt$ 1 

o 2s^fiEffliB^^ i o 4Km?mm**in?Hiim 

«CtKJ:oT, 4 5 0 A©^ifiH(ctofcoT. #&Ji 
[0046] fcfc, ±a©ltJSMt?B, *gfi=Jl#Uji— © 

al-c ffi^©a%**s»#ii*33£s«:»Ji3nfct,ifo 

[0 047] tm&mi D *J6CT6-C{3:. SHfrEt*fg&1g 

^©**MtCoiiTsJeW-r*. 0Jffft^J£(?HoeKStt, 
H7fc^L ItmrnW 6 ©*^©«jfe£ lei—© ©-C* -3 
MW^StHMM 1 0 2 K3JS3*iSHfJr&^ 1 

0 a h&MftttmM&Wm 1 0 3 «aM&3 ti*B9rW?- 

1 0 b*i^©J:5&«|fiStCi5:- 3 r»,^. B9f»T-l 0 a 
I*, fc^f ^3^245 9A*>62 3 89AS-C7. 5iim 

mvmmic 1 oRPHUbremuiT 5 Mm©^oig 

2 4 54A*>62 3 8 5A*T7. 5 um-r-oMfflftK. 
9 SP^ffc-T 67. 5<j mtDttQ X L/JSfflTCB 



<8ffl¥-6 - 5 3 6 1 6 



13 

•r. 

[ 0 0 4 8 ] £©J: 5 &«M©&«fc3|£&flBtf 

u— tficfctrvcfc. Sgjfefl|i©ic-5-cii?l!UfcJ:$& 

T, I. 5 75ium*>61. 5 3 0(tm$t?O45 0A 
[0049] tmmM8) *»M8. 95*»*H6. 7 

(a) «±ia^*f*u-if4±^sita>fcS-c*D. 

(b) K (a) Ki^fclA-A' T?¥a8ftU— »F£SJ 
0 i-ofci#OWrSSt?*5, ( c ) « ( a ) KipLfc 

«B-B' -r^iftu-if^tji-ofci^cDKffiS-c 
ia8tc*sl,»r, lllnMIaPli, 2l£rt>F 
*r+v7Wf£i&l. 5 5/tmOInGaAsPittB, 
3 tt>1> ? -imgdfi 1 . 3/im©InGaAsP 
3feK DiifeJB, 4i*pMI nP?7? FJS, 5S£pC+) 
SlnGaAsP^tym 6 «pl I n PSijfe^P 
v^B, 7iZnMmfc7Uyfm> 8«n^n, 9 

c 9d itmm^^mmsmm i o 2 kk w & nfc 1 

illlOHBpSM 9e, 9ft*&W©#*K««fSisB 
10 3 KKtf 6> ftft: 1 $&©#!? p ill. 9 b ti&tlff 
Sffi^l 0 4KSW6*lft:pS[«ffi, 10aiit*?*s 

a. * e a „ a -castas tciEYtT 5 laijf m-o>®mm& 

M,^DXUH£Stlfci$0. 1 Obtttfy^J&SA.' 

[0 0 5 1] ^e»^l©?Sfi^g[«tB^#*»(*u-if 
{CfctJ^HJJTft^iS. 1 0 a<D8p»t?»tr » ^2 4 
5 9 Aj&>6 2 3 8 9 A&-cmt&JKmft1r2>m<&&Mm 
7 5 Mm^&^Wft&SftrfctK 1 0 b©SB#-C5J 
K y r*J 2 4 5 4 A* 6 2 3 8 5 A* t?a^W5CS:ffcT 
5^i*W!9KB6 7. 5 *im-r»9ilWft£3frri,>.&= 
[0052] R£©J: SfcfftfiO^^U-^tt, £ 

^ss-fssw 1 0 2 so* 1 0 3 . timwrnrnw 1 
0 4 fc-en-etijffisccsjjfe^-r c i tc j: ^ r&jgj&R 

[0 0 5 3] «rfi©^JSS*S««l 0 2&cn 0 3CC 

^f£>ftfofi^n©5£©g c, 9d. StfOftft 

♦Biffl^fiJ^ 1 0 4CC|S!WCn-fcp3S««9 b CC-JESSfE 

mi 0 3 {Cf£tt*>ftfcl8§9*ffi9 e (Cijfe-r«8f££^b3 
£ t-CD^fiJSSCD^tcOSMF^ia 4 K^T. 0 4 (C 

1. 575itm*6.1. 5 30/im3J-Cjf^5 0Ate*{C 



14 



[0054] *fcW:S©!KMc4il»T, #§9«flS 9 e EC 

^-rm^ffi^ajeot:. ftsoAfetfc^fb-rsMS 
ftco^^oioossssaswi,. s&fccctwsws 
9 d i g f t^mm&jicm&ox, -k&mmicmtmm 

SCijOipTfg-e&Si ^Lfc«®S@9 di9 f tcflfe 

■r^iss^fts t isvmm&tDmt&m-Km 5 
K*^r^-r„ S5(c^-rj:5f{:. ^mmm<D^m»^ 
-fctt, ^Kbfc8pM««9 d i 9 f jztcmmicmm 

*5 0Aeg^fts-a--5c:i!6s-e*4. 

[0 055] 3 6K, &*Bll<£«&( 1 04icmi Stlfc 

9 d i 9 f ±fcm?nm&^ts^t%<D$mm&<o 
««tc»t* enfcp an 9 b tcwn«MBrr« c 

[0056] p §f«S 9 b - f K.ffi-?mm&&Lttc&W 
f&fSB&fT^ 4 5 0 A<DWt&mWiCtt-*X{£M<D§£ 
[0 057] C^6feP99 5 SJfeWr-}*, ^J5*fffil 

30 r, iT«Id*ffiSitS5«5«l 0 2K7B)3£3*i.&@*H&?-l 

0 a ifiiflni^M«s«^ 1 0 3 icmmsh&mmmj- 

1 0 b*s^©J:5ti:»fi£(c:&or^S. HIJrJ&Tl 0 a 
B, K?^*J2 45 9A3CP>62 3 89AST7. & am 

-r-^fmmic 1 oan^ft-r 7 5 ym©«6DJi 

2 4 54A36>62 3 8 5A3S-C7. 5 /im-T-^K^SWCi: 
9 ISP^^fcTSM^J&i 6 7 . 5 |i m©i|f) JK L/J^WTP 

^i^JWSjjfeiaALTC^i&Cii*©^ » 
40 -f„ 

[ 0 0 5 8 ] C©J: 5 i&«3fi©?SSS§ * 

^rffi-c, sn^©aEAs^ffl**ii©-r5 c i tea: 

r, 1. 575/im5{p61. 5 3 0 um4t©4 5 0 A 
©ffifflft©:3rc©i&BK:*st,>T\ u-if^i^f 5Ci 

[0 05 9] CSU6M1 0] Sllfe^l 0Wit#gf7©2& 

[0060] ^jfeMK, enff^©t v 

50 MSffi©fflS«©n©«l«3ilLSS536S|Bl-©^{C"^^ 



C9) 

15 

xmavfc&> mamma®* ammom*} ml mmw 

mim>mmt±xm tr, vans 9 c ~ f ©®* © 
3 2 etc & o x n 3 mm& u-fKont . 

[ 0 0 6 1 ] 0 6 tc*mmMlcteVZimfcU-*r<Dft 10 
l/&b»J|6i£. 06 (a) K^fJr^fc. @Sr*&^©b- 

_lsk:«w 6tifcj^»9 2 m, -c«* conmtm*) M \M 

6(b) «2j?*-J:9tt. ifcg0PIAA f /2-Cjai?ffK£: 

SB&t&fc&Jf-ri, 06 (c) fc^TJ^K, «SfE*^< 20 
£ #©SSJ!!#tt#(A A t /2 mils? bLftft 

0PBA A f /2 r2&Jgfeg©ffli?3gj&sfT . -3* 0 , 

{c^JiiSS©iHi^«sff A 5©ic » L, r . #§©fc0!I©¥ 

[0 06 2] 

imXBf&mi -hsB©«fc^{c*f6g8K«t:SMSS?l«lfli 

-c. ±sa*#ffias±ccji5jasnfciitsf^©tf->^*tA 

JSJBM, (fcfc-L. M,>A.. A„) t?jS?)iML^?n 

^©ffliP^Wstefrfc-^-C, JE«J|g©igfi»gFdS^ 
< fx* £8ggf§3 IflHBtf If *ff * C £ 

[Ha©®m^siK] 40 
ran !c ± &<mm mmtftsfrrtmiMmm 



*§RI¥-B - 5 3 6 1 6 

16 

[02] *l8BJfcJ:£^E»M43*#U-- tf©~SK6 

ft u -yo—mMMzmTmmm-c. < a > «_htB¥# 

#U— POTOBL (b) »±gB¥®0tc^fA-A' 
»r00. (c) l3LhfB¥ffi0K^-rB-B' BrW0r* 
£. 

[04] ^^W©»^J^M^«f*U— tffcteWS^JS 
[05] _hia«-*JS*fM^»ftV— if«C4iWS^?8Efi 
[06] *^8i©IIS^tcm-r^K»S[^ttt:U— y 

©»^s*fg^^©ss*ste*^-r0-c, (a) imm 

«fiSfc«SE*&Al<&l>i§£. (b) « 1 l&OiSMSffi 

<DFr%i>cmffiz&Ai,-tz.m&, (c) w±ias®fc^-r 

[07] *f6WKJ:5^Mfa?ftS«gf^*^«:V-1f© 

[08] *mitej:z&m&mtimif¥m*i'-ir<D 
-mmM*7f&imm~c. ( a > i3Lhmmtin< -if © 

¥M0. <b) WJita^BSJC^-rA-A' Brffi0. 

( c ) «±ia¥00K^-r b - b ' »iffi0t>&-s„ 

[09] fil!*©53«S*S[U—r©Brffl0-CS>-S„ 

[0io] *&m<Dt&m&*mmtf&mi)s[$m¥m# 

■e, ( a ) ii»^{c^3 ftfct&&, ( b ) raPIKlS 

[011] *f6K©^Sm#3!ft*:U—!f{CJ:S^ 
«g©ia^35T^*^-r0r. <a) l«u«J#7t»B3W&ffl 

^stft-^i, ( b > umi^mtmmmo 
©^M**n^ti^-r. 

1 ^#a« 

2 ^iSISB 

3 imnmimm 

9 c. 9d, 9 e. 9 f MWWm 

loa, iob mm&- 

l o l fStt^iS^JS 

102. 103 ittmwm&m® 

1 o 4 affl3BBS«Ji8 



strafe - 5 3 q 1 b 




3---^«*fe#:a«» 
9C9d.ge.9f— W^ft^t 
100. 10b— fcwfr**?- 

101— =StI#3*£ftfl** 

10a, 103— 

104— tfr*sto»***£ 



[03] 




ib2 i5i 163 



100 




[H4] 

a 4 



1^75-- 
U570-- 
?1565- 



W5 



450A 



*FK*3* 9eKifcK3«ft 



(11) 



*3fW¥6 - 5 3 6 



1560 



1555 



1,550 



[H5] 

IB 5 



)r4t^t(.r»n 



[me: 

me 



(a) 



M8] 

[07] 

EH 6 




[09] 

El 9 



CO 



9fc 




(12) 



$SI8¥6 -53 6 1 6 



[110] 




(b) 



Aa - 



L-— "L-- 



[111] 
I 11 



(a) - 






1 









(b) 



ii At An*" 



1 



